The role of Smad4 in vestibular development in mice.
The regulation of the bone morphogenetic protein (BMP) signal transduction pathway is important in the development of the inner ear and vestibular system. We reported previously that small mothers against decapentaplegic homolog-4 (Smad4) is required for inner ear cochlear development and normal auditory function in mammals; however, the distribution and functional mechanisms of Smad4 at various stages of vestibular development remained unclear. To investigate the relationship between the Smad4 gene and vestibular organ development, we measured changes in the expression of BMP4 and Smad4 during vestibular development in C57BL/6 mice. In addition, vestibular structures, pathologic changes, and the vestibular function of chondrocyte-specific Smad4 knockout mice were compared to those of the control group. We found that the expression of Smad4 in the inner ear was delayed compared with that of BMP4. Moreover, chondrocyte-specific Smad4 knockout homozygous mice showed stunted growth and partial vestibular deformities, but it showed less histologic changes in the vestibular end-organs and saccule dysfunction. These results suggest that Smad4 participates in late-stage shaping of the configuration of the vestibule and development of vestibular functional, but a Smad4-independent pathway for the inner ear vestibular BMP4 signal transduction could not be rule out.